THESE drugs are "cyclic ureides," and may be looked upon as derivatives of malonyl urea (barbituric acid), or, taking a different view of their internal structure, of the base pyrimidine. They are derived from urea, and have the general formula 2H5 B 1_ C2H5 where B stands for the barbiturate nucleus and is constant, but the ethyl groups can be replaced by other radicles, and with each change a new barbiturate is created [171; the new radicles may be symmetrical or asymmetrical, the properties of the product varying according to the radicles; for instance, if one of the ethyl groups is replaced by a phenyl, special depressant power over the motor cortex is conferred if sodium is added to the nucleus without disturbing the essential formation, the product is soluble but unstable, giving greater speed in action,.and making it possible to inject the drug-hence most of the basal anaesthetics are sodium compounds [17] .
The Barbiturates: Their Chemistry, Action, and Toxicology By H. T. ROPER-HALL, M.B., Ch.B. THESE drugs are "cyclic ureides," and may be looked upon as derivatives of malonyl urea (barbituric acid), or, taking a different view of their internal structure, of the base pyrimidine. They are derived from urea, and have the general formula 2H5 B 1_ C2H5 where B stands for the barbiturate nucleus and is constant, but the ethyl groups can be replaced by other radicles, and with each change a new barbiturate is created [171; the new radicles may be symmetrical or asymmetrical, the properties of the product varying according to the radicles; for instance, if one of the ethyl groups is replaced by a phenyl, special depressant power over the motor cortex is conferred if sodium is added to the nucleus without disturbing the essential formation, the product is soluble but unstable, giving greater speed in action,.and making it possible to inject the drug-hence most of the basal anaesthetics are sodium compounds [17] . Replacement of an ethyl by a butyl or amyl radicle increases the hypnotic effect, gives more rapid action and excretion, and a wider margin between therapeutic and toxic dose [18] . In the more effective compounds, the sum of the carbon atoms in the alkyl groups is approximately 7; in connexion with this, it is interesting that the amyl-ethyl combination is more effective than the propyl-butyl, although both have the same number of C atoms; in general, the duration of action is shorter as the alkyl groups lengthen, and hypnotic power varies with the complexity of the side-chains and other fixed radicles [18] . Substances which contain an asymmetrical C atom have marked effects upon the system; an effort has, therefore, been made to prepare a barbiturate with such an atom, and nembutal (sodium ethyl (1methyl-butyl) barbiturate) has resulted [5] . This substance and sodium amytal (sodium iso-amyl-ethyl barbiturate) are isomeric; these radicles are derived from pe,ntane (C5H12) which has seven " amyl" alcohols (015H120) all with different properties; the fact that the acids of pentane are called "valeric " (or "valerianic "), and the alcohols " amyl," introduces very early difflculties in terminology. These 
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NaN--CO Evipan is described by the makers as N-methyl-c-c-cyclo-hexenyl-methyl barbiturate
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It will be noticed that there is a methyl (CH3) group and a cyclo-hexenyl group (C6H9) attached to one C atom ; in describing this the makers have taken the comparatively easy course of using the -c-c-to show that both the methyl and cyclo-hexenyl groups are attached to the C atom.
About sixty barbiturates are known, but it is possible to create 1,225, each containing no more than six carbon atoms in a radicle. Potency and duration of action are largely affected by the length of these side chains ; and as the barbiturates are rendered inert by the oxidation of their side chains, it follows that the least stable of these produces hypnosis of the shortest duration [4] .
Evipan has become somewhat important of late. Among the advantages of this drug may be mentioned smooth induction, followed by sleep lasting from fifteen to twenty minutes, and absence of choking sensation. Recovery is also pleasant, without nausea, vomiting, or headache. For the surgeon and anesthetist it is compact and portable. Bichlmayr advocates its use in the surgery, but other authors are emphatic that its use should be confined to the nursing home. Monod dislikes arbitary dosage, and advises that the method be abandoned if The recovery period is so uncertain that it is essential to watch the jaw until c.onsciousness returns, which may be in only a few minutes, but there have been cases in which the patients were still sleepy twenty-four hours after administration. On its introduction evipan was hailed as a panacea for all dental anaesthetic difficulties, but time has tempered this enthusiasm; we now know that it does not monopolize the anaesthetic field, but is a splendid addition, if we realize its limitations, and that what is gained by steadiness of anaesthesia, may be lost by restricted flexibility. It is a ligbt ansesthetic, having the advantage of ease of induction over gas and oxygen, but it is doubtful if it is really better than the older methods, and in the case of really extensive operations there are no advantages.
It is now recognized that its use should be restricted to those with a sound knowledge of drugs and general anawsthetic routine, and its simplicity should not tempt the operator to give his own injections [7] . All the advantages may be offset by chest complications caused by respiratory depression, and occasionally there is excitement necessitating supervision for many hours, while the stupor which sometimes follows makes it difficult to judge as to the rallying of the patient, thus making excessive demands upon the nurses, as the patient must be watebed continuously to avoid obstruction of the breathing [1] . The success of evipan has led to further research, and eunarcon (sodium salt of c-c-isopropyl-/3-bromallyl-N-methyl-malonylureid) has been introduced [8].
From the chemistry, it will be seen that the entire group may be considered as various forms of the same drug, and as all have much the same action, they will be considered therapeutically as one. They differ in dosage, duration of action, and, slightly, relation of fatal to therapeutic' dose. Effectiveness is in proportion to the solubility in oil to that in water, which agrees with the fact that the drugs are dissolved in the lipoids of the brain [2].
In their search for new drugs, chemists proceed deliberately in a definite direction, and having produced a new chemical, they have to find a use for it. Prescribers should not order such drugs, except with personal knowledge of their use, as glowing advertisements are not a sufficient safeguard [3] , so that it is better to limit one's efforts to an understanding of one or two only, rather than to try all, and in the end have a knowledge of none. One of the great advantages of the barbiturates is their efliciency in the premedication of patients before operation; this can usually be carried out by giving a capsule orally an hour or two before operation, or in emergency, one of the sodium preparations, intravenously. Morphine can be used with the barbiturate, to enhance the sedative action and diminish the excitement during recovery from the anaesthetic, but it should not be used with pernocton, as together they depress the respiration [2]. Premedication reduces the amount of volatile anaesthetic needed, and hence reduces the risks and side results. When used with gas-oxygen it is found that less of the 80-20 mixture is needed, thus preventing vomiting and nausea; the sleep and amnesia which follow are very pleasant for the patient, and the stupor, if not too prolonged, gives much-needed rest.
Excitement occasionally precedes the sleep, even to delirium, and the stupor may be unduly prolonged; occasionally there is collapse and diarrhcea, and skin trouble. There is little effect -upon the general system; temperature is hardly affected, but rapid injection reduces the blood-pressure temporarily. Contra-indications are kidney and liver impairment, toxic doses producing changes in the liver indistinguishable from those of infectious diseases; and regarding the kidneys, therapeutic doses diminish the output of urine, and toxic doses may cause anuria. With normal doses there is slight lowering of the basal metabolic rate, some respiratory depression, depression of smooth muscle activity and in some cases, hyperglycaemia [2]. The chief difference between the action of the hypnotics and the anaesthetics is that there is usually no excitement stage with the former, mainly owing to their being taken in bed, in surroundings which induce sleep; while in the case of the anaesthetics the JAN.-ODONT. 2 * Proceedings of the Royal Society of Medticine patient is usually excited at the prospect of operation. After taking hypnotics, the patient should be protected from excitement, or a condition resembling drunkenness may follow [4] .
While the barbiturates are not truly analgesic, if mixed with the usual analgesics, each augments the other's action.
It has been proved that the principal effect of the barbiturates is upon the central nervous system, with the greatest concentration in the diencephalon, especially the thalamus, in contrast to the cerebral hemispheres. This is of particular significance in the phenomenon of sleep: the bulbo-spinal reflexes are not greatlv affected [1] .
The barbiturates are at their best in the treatment of insomnia, for the restlessness of insanity, to reduce worry and apprehension, and to obtain a tranquil state of mind, and they are especially useful when other hypnotics, e.g. chloral, are contra-indicated, as in cases of fatty degeneration of the heart.
A hypnotic dose is followed by dreamless sleep, beginning in about half an hour, and lasting for about eight hours. The patient awakens refreshed, but there is some lassitude wbich may persist throughout the day.
Barbiturates are antidotes to strychnine and cocaine, and are sometimes given with procaine infiltration as a protective measure and to increase the analgesic effect [1] .
As confusion often persists longer than onlookers realize, Featherstone says tllat the nurses must be informed of every patient who has received a barbiturate before operation, and that it is not wise to give a basal narcotic unless the patienthas been carefully examined beforehand [51.
Excretion is mainly in the urine, very little in the feeces. After small repeated doses, as much as 90%has been recovered from the urine, but wvith large doses, the percentage decreases to about 59% of the amount administered. Elimination is slow, and may extend over a period of ten days, and individual tolerance may be explained by the rate of elimination.
In a general way, compounds which are effective in small doses are excreted rapidly, and have a shorter period of action, e.g. pentobarbital and amytal have a shorter period of action than barbital, phenobarbital and dial, and are excreted more rapidly [1] ; barbital is excreted very slowly, 29% in twenty-four hours, 36% in thirty-six hours, and there may be traces present after nine days [2] .
Toxicity, in a general way, increases with hypnotic potency. There is always the danger of overdose, and this canbe of serious consequence, as it is so easy to obtain the drugs. They are not always clearly labelled barbiturates, and even if they are, patients cannot be expected to know the significance of the word, so that it is possible for them to use one preparation after another in the desire to obtain sleep, relief from suffering, or forgetfulness. It is then that the danger of the medical man or dental surgeon prescribing them may be serious. Also, as has been seen in many inquests, there is a partial amnesia induced by the barbiturates, so that the patient,having taken an effective dose, mav, in a half-dazed condition, continue to take more, until a fatal quantity has been taken. Suicide from the drugs could be largely prevented by a tightening-up of the regulations. The danger of addiction is not so great as with the dangerous drugs, but there is a real risk of patientscoming to rely upon them for rest and relief. Overdose through accumulation can be avoided by giving the drugs, as hypnotics, only for a short period, say for a week or ten days, and then allowing a week to elapse to permit of exeretion. There is not the same risk in sedative doses, but, in view of the many contra-indications, it should be a rule that the drugs should not be given, save for immediate sedative effect, until the patient's medical man has been consulted. The leading authorities disagree as to the dangers of the drugs in therapeutic doses. Gillespie says that, with one possible exception, there is no case onrecord in which a dose of barbiturate oftherapeutic magnitude can justly be considered to 278 1Section of Odonto,qy 27 have been the cause of death [9] . Willcox considers that the use of the drugs over long periods is, in some cases, harmful, and may cause nervous symptoms, and risk of fatal poisoning, intentional or otherwise [9] .
At present, it is easy to obtain tne drugs, as a prescription may be dispensed indefinitely and daily if the patient wishes, or, if he is known to the chemist, he may obtain them on demand, on signing the poisons book. Thus a patient may be taking several of them simultaneously, he himself not realizing this, on account of indefinite nomenclature, and often without the knowledge of his medical and dental advisers. It is generally agreed that repeated doses diminish the hypnotic effect and raise the fatal dose to about double. Addiction is often acquired and may lead to chronic poisoning, confusion, dementia, ataxia and gastric trouble [1] . Poisoning may be chronic or acute. In regard to the chronic type, there may be a rash or cyanosis, but the usual symptoms are nervous. These are sometimes caused by therapeutic doses, as elimination is slow and cumulative effects may appear.
Acute poisoning rnay occur in the case of an abnormal patient with an ordinary dose, or a very large one taken by accident or design, or a sudden emergency in a patient who has taken them over a long period, or in the case of large doses intravenously [1] . The symptoms are mental confusion, nausea, muscular weakness and inco-ordination, fall of blood-pressure, depression sometimes preceded by excitement, passing into stupor, followed by cyanosis, cold skin and coma, ending with respiratory failure. Reflexes are diminished, aspbyxial convulsions may occur, the pupils being usually contracted. The lheart may beat for some time after respiration has ceased. Death is rare in less than twenty hours, and is usually about the third day. With the shorter-acting members, death comes quicklv with respiratory depression, but with the longer-acting ones, it is delayed and takes place from pulmonary cdema and pneumonia.
Treatment consists in prompt evacuation of the stomach with the tube, as emetics are of diminished value, owing to depression of the medullary centres. The patient should be kept warm and very hot strong coffee should be given. Strychnine, coramine and alcohol should be injected each hour (caffeine and camphor are not so useful). Coramine is most effective, but is thought not to be a true antagonist [10] ;
it is not equally effective with all barbiturates, but has been useful in many cases of large doses [111. Artificial respiration should be started early and kept going for a very long period with relays of helpers.
Purves-Stewart and Willcox point out that barbiturates, in cases of poisoning, are found in appreciable quantities in the cerebrospinal fluid, and they have devised a method of lumbar and cisternal puncture and drainage, with excellent results. This is carried out at intervals of twelve or twenty-four hours according to severity, to remove the poison directly from the area which is mainly affected, and there is often marked improvement after each drainage. In their view, this seems to be the only treatment which gives a hope of recovery when "veronal pneumonia " has commenced. They stress the importance of feeding the patient during the prolonged coma, and advise coffee, glucose, and peptonized milk, by stomach-tube about six-hourly [12] . It has been shown that picrotoxin shortens recovery by many hours, and reduces the percentage mortality, an effect due to stimulation of the medulla, promoting pulmonary ventilation and increased vasomotor tone.
Some idea of the importance of these drugs in national affairs is shown by the following figures: In England, in 1933, there were the following detllst from poisons, 815 suicides, 27 due to barbiturates; 103 accidental deaths, 25 due to barbiturates; 61 suicide or accident (not known), 16 due to barbiturates [13] .
In October 1934, insurance prescriptions for only four of the barbiturates in the London area numbered over 8,000 [14] , and in the South-Eastern area there were 8,591 for the same month [15] .
Study of cases of suicide by means of b)arbiturates emphasizes the great importance of tightening-up the method of obtaining the drugs, as in many cases there is a story of taking gradually increasing doses without the knowledge of doctor, husband, or wife, then a sudden nerve storm, and a week's supply, or more, is taken in one dose. Willcox thinks that the barbiturates are given too frequently as ordinary hypnotics, and sometimes when a hypnotic is not really necessary, or when some harmless drug, such as aspirin or bromide, would be adequate [161. He points out the following dangers of the barhiturates: Intense and rapid effect if given on an empty stomach, or if taken with alcohol; in cases where there is a history of excessive reaction to medicines; in cases of highly strung nervous temperament, an(d prolonged toxic effect of existing illness which greatly enhances the susceptibility of the patient to these drugs, especially the basal anasthetics.
A new law is proposed, to include all the barbiturates, and their derivatives and admixtures, in a special section to be sold only upon prescription given by a doctor, dentist, or veterinary surgeon. Special precautions are advised regarding prescriptions, the prescriber is to state how many times and at what intervals the drug is to be dispensed, and the chemist is to retain the prescription finally. Whenever it is dispensed the dispenser must mark it with his name and address and the date, and these particulars are to be placed above the signature of the prescriber so as to prevent their being cut off.
DiscuissionI.-Sir WILLIAMAWILLCOX said that in the use of the barbiturates idiosyncrasy played an important part. A patient miight be " allergic " or hypersensitive to this group of drugs if suffering from the effects of a prolonged toxemia which was som-etimes the case when one of the barbiturates was used as a basal an8esthetic. Defective function of the kidney or the liver was an indication of danger; hyperthyroidism also was well known to be a cause of hypersusceptibility.
In some persons the imiyocardiuni appeared allergic to the barbiturates, and an alarming fall of blood-pressure followed the use of doses not excessively large. He had met with this condition in fatal cases of poisoning by luminal and neinbutal.
He had recently been in Australia and had had an opportunity of visiting the splendidly equipped Dental School at Melbourne, having been shown round this by Professor Amies.
At the Conference at Melbourne discussions took place on the use of the barbiturates.
Evipan had been given up as an anesthetic for out-patient work because of the aftereffects--ataxic gait, amnesia, &c.-which occurred in som-ie cases and rendered the return home of the patient not free from risk. The general trend of opinion in Australia was that the use of barbiturates for basal ancesthesia in general surgery was not free fromirisk, and many surgeons and anesthetists had given up their use. Dr. T. C. GRAVES said that the use of the barbiturates in the treatment of mental disorder was, at best, purely symptomliatic and in no sense could these drugs be said to have any specific therapeutic value therein.
In his experience, in a considerable proportion of mental cases liable to be treated with barbiturates the basal causes of the symptoms were diseased conditions which fell within the province of the odontologist and rhinologist. [Dr. Graves then reported several cases of this type.]
Mr. JOHN BUNYAN said that after two and a half years' experience of evipan, he thought it the ideal dental aniesthetic. In the provinces the only alternative to evipan in long dental operations was open chloroform or ether.
Well over 5,000 evipan anwesthetics had been given in his town and in no case had there been any cause for anxiety.
The PRESIDENT said, with reference to sodium evipan, that he had not personally used it, mainly because of the post-operative effects, which were so frequently prolonged that it could not be employed except in a nursing-home or in the patient's own home, and only then if proper supervision could be given during the period of unconsciousness.
With reference to antidotes to the barbiturates, he had heard from a French source that alcohol was the most efficient. The remarkable power of the venom of Russell's viper to coagulate ha3mophiliac blood was so striking that its use as a therapeutic agent was at once suggested and its action further investigated. The activity of various dilutions was then studied.
Snake Venom and Its
It was found that the venom had to be diluted ten times to double the coagulation time. This is very important in practice, as any local hemostatic is constantly being diluted by the issuing blood. Experiment showed that the venom in 1: 10,000 dilution could coagulate ten times its volume of heemophiliac blood in less than twenty seconds. When it was applied to experimental wounds in this strength, it was neither irritant nor toxic, and did not delay the process of healing. The minimum lethal dose would only be contained in 4-2 litres, and moreover it would be necessary for this amount to be absorbed for it to be effective. In view of the fact that the venom was to be applied to raw areas, its sterility was necessary; as it was found that heat was destructive to the coagulant, sterilization was accomplished by filtration. At first the venom was put up in solution, but this was found to be unstable unless kept in a refrigerator. This difficulty was overcome by evaporating the venom with saline in ampoules under reduced pressure, so that the addition of water gave a 1: 10,000 solution in normal saline. Thus a stable sterile product was ensured, and it is in this form that it is now used.
The action of the venom in so markedly diminishing the time of coagulationnot only of hwmophiliac blood, but of any blood-is not thoroughly understood, but it acts as a form of thrombokinase.
The clots so formed are very tough and elastic, in marked contrast to the feeble, friable clots of heemophiliac blood, and it was found that the fibrin separated more quickly, giving a very short fibrin time. Dr. MacFarlane also investigated the effect of temperature on the coagulation time and fibrin time of normal blood, hbemaophiliac blood, and hamophiliac blood with the addition of 1: 10,000 venom. Graphs from his results demonstrate the desirability of using the venom hot.
I have used the venom in over fifty cases of haemorrhage arising from different causes, including several hemophiliacs. My method of using it is as follows: In A
